Nitrogenase from a variety of organisms has been separated into two proteins; one containing molybdenum, non-heme iron, and acid-labile sulfur (Mo-Fe protein) and the other, non-heme iron and acid-labile sulfur (Fe protein) (1). Neither protein alone displays any of the activities characteristic of nitrogenase, but together they are catalytically active when supplemented with a suitable reductant (Na2S204 furnished in vitro) and MgATP. There is limited experimental evidence that the two proteins must bind together to become catalytically effective. Eady (2) found that a 1:1 molar ratio of Klebsiella pneumoniae components produced a single sedimentation-velocity peak that corresponded to a sedimentation coefficient considerably greater than that of either protein alone. Higher ratios of Kp2:Kpl * produced an additional peak corresponding to free Kp2. Sedimentation-velocity analyses of Azotobacter chroococcum nitrogenase proteins also indicated a 1:1 molar ratio (3). Thorneley (4) obtained evidence of tight complex formation from stopped-flow kinetic experiments. The dissociation constant for K. pneumoniae nitrogenase was calculated to be <0. 5 AuM with a complex consisting of 1 Kpl:3 Kp2. Others have suggested that the catalytically active complex contains 2 Fe protein:1 Mo-Fe protein (5) (6) (7) (8) . M.-Y. Tso and L. Davis (unpublished observations) noted that additions of Azotobacter vinelandil Mo-Fe protein (Avl)* to Clostridium pasteurianum nitrogenase (Cpl + Cp2) inhibited dithionite oxidation; high * The nomenclature of Thorneley and Eady (9) buffer (Sigma Chemical Co) at pH 6.6, and nitrogenase proteins as indicated. The assay components minus Na2S204 and nitrogenase proteins were added to a 22 ml vaccine bottle fitted with a vaccine stopper; it was evacuated and refilled three times through a hypodermic needle with cylinder gases (Matheson Gas Products) which had been passed over BASF catalyst R3-11 (Chemical Dynamics Corp.) at 1300 to remove 02. Bottles in which ammonia formation was measured contained 1.0 atmosphere of N2, and those for measuring acetylene reduction contained 0.1 atmosphere of C2H2 and 0.9 atmosphere of H2. Acetylene was generated by adding calcium carbide to water. An anaerobically prepared solution of Na2S204 was added to the assay bottles; the bottles were stored on ice until needed, whereupon they were warmed to 30°in a shaking-water bath and the enzyme was injected with a gas-tight syringe to start the reaction. Unless otherwise stated, the two interacting proteins (AvI, Cp2) were preincubated about 1 min before the assay was initiated by the addition of the third protein. Samples for ethylene production were withdrawn from the reaction bottles at indicated times in 1 ml plastic syringes fitted with 27-gauge needles. Assays were terminated by adding 1 ml of a saturated K2CO3 solution. Ethylene was analyzed on a Varian 600D gas chromatograph equipped with a flame ionization detector and a column of Porapak R 150 cm long and 2 mm internal diameter; the column was operated with 0.5 ml gas samples at 500 with N2 as carrier gas. Ammonia formed was determined by the method of Chaykin (10) after microdiffusion (11) .
The nitrogenase proteins from C. pasteurianum were purified by the method of Tso et al. (5) . A. vinelandii component proteins were purified by a modification of the method of Shah and Brill (12) . Protein determinations were performed by the microbiuret (13) or the Lowry et al. (14) method with bovine serum albumin (crystallized, Sigma Chemical Co.) as the standard. The micromolar equivalent concentration of each component has been calculated by assuming the molecular weights of Avi, Av2, Cpl, and Cp2 are 216,000 (15) , 64,000 (15) , 210,000 (16) , and 56,000 (16) , respectively, and that the (Tables 1 and 2 ). An aliquot of essentially pure Cp2 was incubated anaerobically in the presence of 0.5 mM Na2S204 for 1 hr at 00; this cold-inactivated protein produced 13 .5% inhibition of acetylene reduction by A. mnelandii nitrogenase compared to 70.6% inhibition when the Cp2 was maintained at 10-15', a temperature that does not induce cold inactivation.
In the presence of Avl as an inhibitor, C. pasteurianum nitrogenase produces linear rates of acetylene reduction after a short lag phase, the duration of which increases with the amount of AvI present in the assay mixture (Table 1) . Data from experiments in which nitrogenase components were titrated against each other (Tables 1 and 2 ), when plotted either as total activity (after 5, 10, (Fig. 2B) . Fig. 2B indicates that the inhibition is caused by a tight-binding inhibitor (17) . At low concentrations of Avi, Cp2 competes favorably with Av2 to form the inactive complex (2 Cp2:1 Avi) even though Av2 is present in 7-fold molar excess over Cp2. Extrapolation of the linear region of the inhibited curve (Fig. 2B) Fig. 2A , but not in Fig. 2B) (Fig. 3) Cp2 proved to be a noncompetitive inhibitor against Av2 (Fig. 3) 
